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ABSTRACT

Background: The adolescent population is at high risk for depressive disorders, and suicide is a leading cause of death in this age group 
worldwide. Selective serotonin reuptake inhibitors (SSRIs) remain the only approved pharmacological approach, despite concerns about 
suicidality.

Objectives: This study aimed to understand the relationship between antidepressant use and suicidality in an adolescent population from 
an Adolescent Psychiatric unit in Lisbon, Portugal. 

Methods: A total of 296 medical reports of adolescent patients with depressive symptoms in psychiatric follow-up at the considered unit 
were reviewed. Two demographically and clinically similar samples were obtained, one exposed to SSRI treatment and one control group. 

Results: A risk of suicide attempt of 0.006 was found in the group exposed to SSRIs versus 0.025 in the control group, corresponding to a 
relative risk of suicidality of 0.248. This difference did not reach statistical significance, despite a Bayes factor of 4.57 and a Pearson’s r of 
-0.078. 

Conclusions: The study results suggest that SSRIs do not increase the risk of suicide attempt in adolescents with depressive symptoms.
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RESUMO

Introdução: A adolescência está associada a um risco elevado de perturbações depressivas, sendo o suicídio uma das principais causas 
de morte nesta faixa etária globalmente. Os inibidores seletivos de recaptação da serotonina (SSRIs) são a única terapêutica farmacológica 
aprovada internacionalmente neste contexto, apesar das preocupações com o risco de suicídio. 

Objetivos: Este estudo procurou identificar a relação entre o uso de antidepressivos e o risco de suicídio numa amostra de adolescentes com 
sintomas depressivos seguidos numa Unidade de Psiquiatria da Adolescência em Lisboa, Portugal. 

Métodos: Foram analisados os processos clínicos de 296 doentes com sintomatologia depressiva em seguimento na consulta de Psiquiatria 
da Adolescência.  Foram obtidas duas amostras demográfica e clinicamente semelhantes, uma exposta a tratamento com SSRIs e outra sem 
exposição aos fármacos (grupo controlo). 

Resultados: Os resultados revelaram um risco de suicídio de 0.006 no grupo exposto aos psicofármacos e 0.025 no grupo controlo, 
correspondente a um risco relativo de suicídio de 0.248. Esta diferença não foi estatisticamente significativa, apesar do fator de Bayes de 4.57 
e do r de Pearson de -0.078. 

Conclusões: Os resultados sugerem que os SSRIs não aumentam o risco de tentativa de suicídio entre adolescentes com sintomas depressivos.
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INTRODUCTION

According to the World Health Organization (WHO), adolescence 

is the developmental period from childhood to adulthood.(1) 

Globally, one in seven 10-19 year olds experience a mental disorder, 

accounting for 13% of the global burden of disease in this age group.
(2,3) Adolescence has the highest incidence of affective disorders, 

particularly  depressive disorders, and suicide is a leading cause of 

death among 15-24 year olds worldwide.(2,4,5)

The Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-

5) defines Major Depressive Disorder (MDD) as a syndrome that 

includes at least five symptoms (such as depressed mood and suicidal 

thoughts, among others).(6) Therefore, MDD is associated with 

several symptoms and risks, including suicidality.(4) According to the 

WHO’s International Classification of Diseases-11 (ICD-11), several 

manifestations of suicidality can be considered (Table 1).(7)

Table 1 - ICD-11 definition of suicidal events(7)

Event Definition

Non-suicidal self-injury
Intentional self-injury inflicted to the body with the expectation that it will 
only lead to minor physical harm.

Suicidal ideation Thoughts about the possibility of ending one’s life.

Suicidal behavior
Concrete actions taken in preparation for ending one’s life, without 
constituting suicidal attempt.

Suicidal attempt Concrete behavior with the conscious goal of ending one’s life.

The international guidelines suggest managing mild depression in 
adolescents with psychological therapies, while antidepressants are 
not recommended at this stage.(8) Clinicians are instructed to manage 
moderate to severe depression with a combination of psychological 
therapy and an antidepressant.(8,9) Selective serotonin reuptake 
inhibitors (SSRIs) are the only antidepressants approved for pediatric 
patients and are the most commonly prescribed in the clinical 
practice.(8-10)

Although the adolescent serotonin system is thought to be similar to 
that of adults, some studies have shown several findings that suggest 
some differences, such as an important decrease in serotonin 1A (5-
HT1A) binding and increased expression of the serotonin transporter 
in non-serotoninergic brain areas.(4) Maturation of the noradrenaline 
system is also thought to be delayed.(4) 

Although SSRIs are known to improve several depressive symptoms, 
their use in children and adolescents has been questioned due to 
safety concerns, namely suicidal ideation and behavior.(10-13) Concerns 

peaked in 2004 when the United States Food and Drug Administration 
(FDA) issued a warning after a meta-analysis of 372 clinical trials 
showed increased suicidal ideation and behavior in patients receiving 
antidepressant treatment.(13) This led to a decrease in antidepressant 
prescriptions among adolescents and a paradoxical increase in suicide 
attempts.(11,13) Several studies have since challenged this warning.(4,11)

The last report of the Portuguese authorities on suicide accounted 
for 9.5 per 100,000 people in the year 2019.(14) Portugal has a high 
rate of antidepressant use compared to other European countries, 
with an increase of 83.5% between 2010 and 2020.(15) As is the 
case worldwide, SSRIs − most commonly sertraline − are the most 
prescribed antidepressants in the country.(16)

The aim of this study was to understand the relationship between 
antidepressant use and suicidality in an adolescent population 
followed at an Adolescent Psychiatric Unit in Lisbon, Portugal.
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MATERIALS AND METHODS

 Study participants

This study was conducted in patients who were referred to a 
psychiatric consultation at the Adolescent Psychiatry Unit – Clínica 
da Juventude, Hospital Dona Estefânia. Only patients with a first 
appointment during the year 2021 were included. Exclusion 
criteria comprised (1) ongoing antidepressant treatment at the first 
appointment, (2) absence of depressive symptoms at referral and/or 
at the first clinical assessment; and (3) insufficient data. Depressive 
symptoms were identified according to the ICD-11 symptomatology 
described for depressive disorders: depressed mood, decreased 
interest in activities, feelings of worthlessness, excessive guilt, 
hopelessness, recurrent thoughts of death, and reduced energy.(7)

Study procedures

A controlled retrospective cohort study was conducted to examine 
how adolescents with depressive symptoms respond to SSRIs. All 
patients had an identification number that allowed for the collection 
of digital and physical records. Anonymity was maintained to 

ensure confidentiality. Data extraction was performed by child and 
adolescent psychiatry trainees. 

Assessment

Data collected included sociodemographic information (age 
and gender), symptomatology prior to referral and initiation of 
antidepressant therapy (depressive symptoms, nonsuicidal self-
injury, suicidal behavior, and suicide attempts), pharmacologic 
therapy (antidepressant and date of initiation, as well as antipsychotic 
and anxiolytic medications), and posterior suicide attempts within 
the next three months (Figure 1).

Descriptive statistics were initially used to describe participants’ 
age and gender, psychiatric background, treatment, and outcomes 
to compare samples and calculate relative risk. Two-tailed tests were 
used to determine statistical significance at the 5% level between 
variables and outcome, and Bayesian analysis of independent 
samples was used to obtain a measure of the strength of evidence. 
Pearson correlation r was calculated to measure the correlation 
between the two variables. Data analysis was performed using IBM 
SPSS Statistics (version 26, Armonk, New York).

Figure 1 – Study timeline of the observation period
A - control group; B - exposed group

First
appointment

Suicide risk of the
control group

Suicide risk
before

treatment

1 m 2 m

Antidepressant
treatment start

Suicide risk of the
exposed group

Suicide risk
before

treatment

1 m 2 m

RESULTS

A  total of 503 adolescents were initially enrolled, of whom 13 
were excluded for insufficient data and 14 were excluded for already 
being on antidepressant treatment at the first appointment (Figure 
2). After analysis of referral letters  and first appointment notes, 190 
patients were excluded for lack of depressive symptoms, leaving a 

final sample of 286 participants.
Of the 286 study participants, 213 were girls and 73 were boys. The 

mean age was 15.02 years. The exposed population consisted of 164 
adolescents, and the control group consisted of 122 adolescents. 
Table 2 shows the characteristics of the study population.
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Figure 2 - Flowchart of patient enrolment in the study

Table 2 - Characteristics of the study population

Exposed group Control group Total population

Population (N) 164 122 286

Gender (m:f ratio) 30:130=0.23 43:80=0.54 73:213=0.34

Mean age (years) 15.12 14.89 15.02

History of non-suicidal self-injury (N, %) 79 (49%) 73 (59%) 152 (53%)

History of suicidal ideation (N, %) 70 (43%) 47 (38%) 117 (41%)

History of suicidal behavior (N, %) 23 (14%) 14 (11%) 37 (13%)

History of suicidal attempts (N, %) 24 (15%) 15 (12%) 39 (14%)

Antipsychotic treatment (N, %)

113 (69%)
Quetiapine 50 (30%)
Risperidone 34 (21%)
Olanzapine 21 (13%)
Aripiprazole 7 (4%)

67 (54%)
Quetiapine 28, (23%)
Risperidone 23 (19%)
Aripiprazole 6 (5%)
Olanzapine 5 (4%)
Paliperidone 4 (3%)
Clozapine 1 (0%)

180 (63%)

Anxiolytic treatment (N, %)

62 (38%)
Loflazepate 36 (22%)
Alprazolam 14 (9%)
Diazepam 7 (4%)
Lorazepam 5 (3%)

31 (25%)
Loflazepate 26 (21%)
Clonazepam 2 (2%)
Diazepam 2 (2%)
Alprazolam 1 (0%)

93 (33%)

SSRI treatment (N, %)

164 (100%)
Sertraline 95, (58%)
Escitalopram 40 (24%)
Fluoxetine 29 (18%)

0 164 (56%)
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There were no cases of suicide in the study population. Conversely, 
four suicide attempts were reported during the three-month follow-
up period. One suicide attempt was recorded in the antidepressant 
exposure group (1/164=0.006) and three in the control group 
(3/122=0.025). Figures 3 and 4 show the risk of suicide attempt 
among adolescents exposed and not exposed to antidepressants and 
according to gender. Overall, the relative risk of suicide attempt was 
0.248. The Bayesian test for independent samples retrieved a Bayes 
factor of 4.57. The p-value for a 95% confidence interval for this risk 
was 0.189 and Pearson’s r was -0.078.

Figure  3 – Risk of suicide attempt in adolescents exposed and not 
exposed to antidepressants during the study period

Figure  4 – Risk of suicide attempt in adolescents exposed and not 
exposed to antidepressants during the study period, according to 
gender

DISCUSSION

The results of this study, including Pearson’s r close to 0, do not 
support an association between antidepressant treatment and 
suicide attempt. The higher incidence of suicide attempt in the 
control group was not statistically different from the incidence in 
the exposed group and could be due to chance. Bayesian analysis 
suggested moderate evidence for the study hypothesis.(17) The results 
suggest that antidepressants might have a small protective effect 
against suicide attempt, but lack power to draw conclusions, even 
when female and male adolescents are analyzed independently. The 
group exposed to antidepressants had a higher male-to-female ratio, 
which may support the results, as female adolescents are thought to 
be more prone to suicide attempts.(18) The size of the study sample 
did not allow conclusions to be drawn regarding the effect of age and 
concomitant antipsychotic and anxiolytic treatment on suicide risk. 
The results are in line with those of several recent studies suggesting 
that SSRIs do not increase the risk of suicidal behavior.(10) 

This study has several limitations that should be acknowledged: (1) 
despite similarities, the control group has several differences from 
the exposed group; (2) clinicians decide whether and how to initiate 
antidepressant treatment according to their clinical judgment; (3) 
antidepressant dosage and titration were not taken into account, 
nor were concomitant psychological therapies such as cognitive 
behavioral therapy and concomitant antipsychotic or anxiolytic 
medication; (4) suicide risk before exposure to antidepressant 
treatment  was calculated within a longer time frame than suicide risk 
after exposure to antidepressant treatment; and (5) comorbidities 
were not considered. 

Importantly, in addition to psychopharmacological treatment, 
patients and their families were regularly followed up with 
psychosocial support, which usually continued for more than three 
months until clinical discharge.

Although the lack of a difference in the suicide attempt rate 
between males and females is an important study finding, a  larger 
sample would potentially allow for more significant results, and a 
randomized controlled trial might lead to stronger conclusions. 

CONCLUSION

The study findings suggest that SSRIs do not increase the risk of 
suicide attempt among adolescents.

AUTHORSHIP

Nuno Duarte – Conceptualization; Resources; Data curation; Formal 
Analysis; Methodology; Project administration; Writing – original 
draft; Writing – review & editing

Sarah Amaral – Conceptualization; Resources; Data curation; 



NASCER E CRESCER
BIRTH AND GROWTH MEDICAL JOURNAL
year 2023, vol 32, n.º 3

194

Writing – original draft; Writing – review & editing
Marta Abrantes – Conceptualization; Resources; Data curation; 

Writing – original draft; Writing – review & editing

REFERENCES

1.	 Adolescent health. Accessed July 11, 2022. https://www.who.int/
health-topics/adolescent-health#tab=tab_1.

2.	 Suicide worldwide in 2019. Accessed July 16, 2022. https://www.
who.int/publications/i/item/9789240026643.

3.	 Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters 
EE. Lifetime prevalence and age-of-onset distributions of DSM-
IV disorders in the National Comorbidity Survey Replication. 
Arch Gen Psychiatry. 2005;62(6):593-602. doi: https://doi.
org/10.1001/ARCHPSYC.62.6.593.

4.	 Cousins L, Goodyer IM. Antidepressants and the adolescent 
brain. J Psychopharmacol. 2015;29(5):545-555. doi: https://doi.
org/10.1177/0269881115573542.

5.	 Fazel S, Runeson B. Suicide. Ropper AH, ed. https://doi.
org/101056/NEJMra1902944. 2020;382(3):266-74. doi:10.1056/
NEJMRA1902944.

6.	 American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders: DSM-5. 5th ed. (American Psychiatric 
Association, ed.).; 2013.

7.	 ICD-11 for Mortality and Morbidity Statistics. Accessed July 11, 
2022. https://icd.who.int/browse11/l-m/en.

8.	 Recommendations | Depression in children and young people: 
identification and management | Guidance | NICE. Accessed July 
11, 2022. https://www.nice.org.uk/guidance/ng134/chapter/
Recommendations#steps-4-and-5-managing-moderate-to-
severe-depression.

9.	 CMS. Antidepressant Medications: U.S. Food and Drug 
Administration-Approved Indications and Dosages for Use 
in Pediatric Patients. Accessed July 11, 2022. https://www.
accessdata.fda.gov/drugsatfda_docs/label/2014/087846s028.
pdf.

10.	 Lagerberg T, Fazel S, Sjölander A, Hellner C, Lichtenstein P, Chang 
Z. Selective serotonin reuptake inhibitors and suicidal behaviour: 
a population-based cohort study. Neuropsychopharmacol 2021 
474. 2021;47(4):817-23. doi: https://doi.org/10.1038/s41386-
021-01179-z.

11.	 Sørensen JØ, Rasmussen A, Roesbjerg T, Verhulst FC, Pagsberg 
AK. Suicidality and self-injury with selective serotonin reuptake 
inhibitors in youth: Occurrence, predictors and timing. 
Acta Psychiatr Scand. 2022;145(2):209-22. doi: https://doi.
org/10.1111/ACPS.13360.

12.	 Teicher MH, Glod C, Cole JO. Emergence of intense suicidal 
preoccupation during fluoxetine treatment. Am J Psychiatry. 
1990;147(2):207-10. doi: https://doi.org/10.1176/AJP.147.2.207.

13.	 Friedman RA. Antidepressants’ Black-Box Warning — 10 Years 
Later. N Engl J Med. 2014;371(18):1666-8. doi: https://doi.
org/10.1056/NEJMP1408480/SUPPL_FILE/NEJMP1408480_
DISCLOSURES.PDF.

14.	 Portal do INE. Accessed July 16, 2022. https://
w w w. i n e . p t / x p o r t a l / x m a i n ? x p i d = I N E & x p g i d = i n e _
indicadores&indOcorrCod=0003736.

15.	 2019 – Sem Mais Tempo a Perder: Saúde Mental em Portugal – 
Um desafio para a próxima década - CNS. Accessed July 16, 2022. 
https://www.cns.min-saude.pt/2019/12/16/sem-mais-tempo-a-
perder-saude-mental-em-portugal-um-desafio-para-a-proxima-
decada/.

16.	 Repositório Institucional da Universidade Fernando Pessoa: 
Análise da evolução do consumo de ansiolíticos e antidepressivos 
em Portugal continental entre 2010 e 2020. Accessed July 16, 
2022. https://bdigital.ufp.pt/handle/10284/10877.

17.	 Beard E, Dienes Z, Muirhead C, West R. Using Bayes factors for 
testing hypotheses about intervention effectiveness in addictions 
research. Addiction. 2016;111(12):2230. doi:10.1111/ADD.13501.

18.	 Zygo M, Pawłowska B, Potembska E, Dreher P, Kapka-Skrzypczak 
L. Prevalence and selected risk factors of suicidal ideation, suicidal 
tendencies and suicide attempts in young people aged 13-19 
years. Ann Agric Environ Med. 2019;26(2):329-36. doi:10.26444/

CORRESPONDENCE TO 
Nuno Duarte
Department of Child and Adolescent Psychiatry
Centro Hospitalar Universitário Lisboa Central
Alameda Santo António dos Capuchos
1169-050 Lisboa
Email: nunoaraujoduarte@gmail.com

Received for publication: 28.12.2022
Accepted in revised form: 05.05.2023

https://www.who.int/health-topics/adolescent-health#tab=tab_1 
https://www.who.int/health-topics/adolescent-health#tab=tab_1 
https://www.who.int/publications/i/item/9789240026643 
https://www.who.int/publications/i/item/9789240026643 
https://doi.org/10.1001/ARCHPSYC.62.6.593 
https://doi.org/10.1001/ARCHPSYC.62.6.593 
https://doi.org/10.1177/0269881115573542 
https://doi.org/10.1177/0269881115573542 
https://doi.org/101056/NEJMra1902944 
https://doi.org/101056/NEJMra1902944 
https://icd.who.int/browse11/l-m/en
https://www.nice.org.uk/guidance/ng134/chapter/Recommendations#steps-4-and-5-managing-moderate-to-severe-depression 
https://www.nice.org.uk/guidance/ng134/chapter/Recommendations#steps-4-and-5-managing-moderate-to-severe-depression 
https://www.nice.org.uk/guidance/ng134/chapter/Recommendations#steps-4-and-5-managing-moderate-to-severe-depression 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/087846s028.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/087846s028.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/087846s028.pdf
https://doi.org/10.1038/s41386-021-01179-z 
https://doi.org/10.1038/s41386-021-01179-z 
https://doi.org/10.1111/ACPS.13360 
https://doi.org/10.1111/ACPS.13360 
https://doi.org/10.1176/AJP.147.2.207 
https://doi.org/10.1056/NEJMP1408480/SUPPL_FILE/NEJMP1408480_DISCLOSURES.PDF 
https://doi.org/10.1056/NEJMP1408480/SUPPL_FILE/NEJMP1408480_DISCLOSURES.PDF 
https://doi.org/10.1056/NEJMP1408480/SUPPL_FILE/NEJMP1408480_DISCLOSURES.PDF 
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&indOcorrCod=0003736
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&indOcorrCod=0003736
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&indOcorrCod=0003736
https://www.cns.min-saude.pt/2019/12/16/sem-mais-tempo-a-perder-saude-mental-em-portugal-um-desafio-para-a-proxima-decada/ 
https://www.cns.min-saude.pt/2019/12/16/sem-mais-tempo-a-perder-saude-mental-em-portugal-um-desafio-para-a-proxima-decada/ 
https://www.cns.min-saude.pt/2019/12/16/sem-mais-tempo-a-perder-saude-mental-em-portugal-um-desafio-para-a-proxima-decada/ 
https://bdigital.ufp.pt/handle/10284/10877 
mailto:nunoaraujoduarte@gmail.com

